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构的金属有机配合物居多。目前，利用 Cu 基催化剂催化 CO2加氢合成甲醇已成
为研究热点之一，而甲醇是一种十分重要的有机化工原料。作为一种清洁的液体
燃料，甲醇在能量存储和燃料电池等领域都将大有可为之处。在此研究背景下本























UiO-67-bpydc-bpdc 上的异相 Pd 纳米催化剂即 Pd@UiO 运用于该反应。 
2、通过热解煅烧法，分别以 HKUST-1 和含有 Cu、Zn 节点的 Cu3-xZnx(BTC)2




















Metal-organic frameworks (MOFs) with well-defined structures can act as highly 
selective catalysts. As a molecular solid, we can introduce catalytically active sites 
into the MOFs through the functionalization of the organic ligands. Besides, the metal 
nanoparticles captured inside MOF channels were also reported to catalyze a variety 
of reactions. By constructing MOFs with vacant coordination sites on the ligand, a 
stronger metal nanoparticle/MOF interaction can lead to more stable assembly. The 
nanoparticles grown inside the MOF cavities are restricted in size thanks to the 
spacial confinement. Particle agglomeration is also prevented of such 
nanoparticle@MOF assembly, ensuring highly dispersed and active catalyst. On the 
other hand, MOFs could be ideal template to construct nano-metal over carbon 
composite materials via pyrolysis. The metal connecting nodes in MOFs can be 
converted into metal nanoparticles while the organic bridging ligands carbonize to 
porous carbon matrix. The metal nanoparticles dispersed on porous carbon can serve 
as active metal/carbon composite catalysts. 
CO2 is one of the main greenhouse gas . CO2 emissions increased dramatically in 
recent years with the industrial development, mainly due to combustion of 
coal,oil ,natural gas and other fossil fuels. Therefore , the chemical conversion of CO2 
to useful chemicals is an attractive route to recycle these generated CO2. In particular , 
the catalytic conversion of CO2 into liquid fuels or chemicals , can provide a very 
constructive solutions to environmental problems and energy crisis. Among them, 
production of formic acid and its derivatives from CO2 hydrogenation is an green 
synthetic pathway with 100% atomic economy.Most of the reported catalysts used in 
the synthesis of formic acid derivatives from CO2 are metal complexes with organic 
chelators. Recently, hydrogenation of CO2 into methanol over Cu-based catalysts has 
also attracted a lot of attentions. Being a clean and liquid fuel, methanol has found a 
wide range of applications in energy storage and fuel batteries. This paper focuses on 
using MOFs and metal-nanoparticles derived from MOFs to serve as heterogeneous 

















transition metal centers, confined metal nano-particles, have been used in the liquid 
phase reaction of CO2 hydrogenation. On the other hand, pyrolysis of Cu-based MOFs 
produces metal/carbon hybrids , capable of catalytic hydrogenation of CO2 to  
methanol. The major projects described in the thesis are described below: 
1.UiO-67-bpydc-bpdc with mixed ligand of  bpydc and bpdc (bpydc = 2,2- 
bipyridine -5,5' -dicarboxylic acid , bpdc = biphenyl dicarboxylic acid ) was 
synthesized firstly following a literature procedure. After that, a modified 
impregnation method and reduction treatment was adopted to load active transition 
metal centers in these heterogeneous catalysts , which were then used in the liquid 
phase hydrogenation of CO2. We also synthesized heterogeneous nano Pd catalyst 
confined in UiO，named as Pd @ UiO, which is also used as catalyst in the above 
reaction. 
2. With HKUST-1 and Cu3-xZnx(BTC)2 as precursors，Cu/C and Cu/Zn/C 
catalysts were prepared respectively through pyrolysis of the frameworks. The 
catalyst was used in gas-solid phase hydrogenation of CO2 to obtain methanol . 
Furthermore, we have investigated the function of Zn-doping through the comparison 
of catalytic  behaviors of the two catalysts .  
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